Background: The aim of the study was to examine the prevalence of and factors associated with antidepressant (AD) prescriptions in order to draw a comprehensive picture of prescribing practices in Switzerland. Method: We conducted a population-based, cross-sectional descriptive study using a large Swiss healthcare claims database, covering approximately 13% of the Swiss population. AD prescription was determined by identifying patients (N = 105,663) with health claims data of at least 1 AD prescription in the year 2016. AD medication was identified using ATC-codes classified by the World Health Organisation. Univariate, bivariate and multivariate analyses using logistic regression were performed. Results: The extrapolated 1-year prevalence of AD prescription was 8.7% (95% CI, 8.7-8.8) with two thirds of AD recipients being female and the average age being 59 years (SD = 19.1). The regional distribution of prescription rates varied between cantons and ranged from 6.5 to 11.7%. Logistic regression revealed higher prescription rates among females compared to males (OR: 1.52) and an increased probability of AD prescription by age up until 54 years (OR: 2.25) and ≥ 85 years (OR: 2.32). Comorbidity is associated with higher odds (OR: 3.26 with 1-2 comorbidities) and enrollment in a managed care plan (compared to standard care) with lower odds for an AD prescription (OR: 0.85). Conclusion: This study is the first in Switzerland to describe the prevalence of and factors associated with AD prescription based on a large health claims database reflecting routine care. The results provide important information about regional variation, prescription source, and potential over-prescription in the treatment of depressive disorders.
Background
Antidepressants (ADs) are the most commonly prescribed class of psychotropic drugs with properties of reducing symptoms of low mood and motivation [1] . They are predominantly used for the treatment of depressive disorders, a highly prevalent condition, associated with high economic burden and personal suffering [2] . Besides psychotherapeutic approaches, AD medication is an evidence-based treatment that is recommended by international guidelines for moderate to severe depression as well as for chronic courses of the disorder (e.g. [3, 4] ). The use of AD for mild forms of depression is not a first line treatment but can be considered after a careful weighing of benefits and risk, most notably adverse side effects. Therefore, guidelines for depression differentiate their recommendations for AD use according to severity and form of depression.
The prescription rates of ADs have increased substantially over the last few decades worldwide. In the National Health and Nutrition Examination Surveys (2005) (2006) (2007) (2008) ) 11% of all Americans aged 12 and older reported having taken an AD within the past month, indicating an increase in prescription rate by 400% since the time period 1988 to 1994 [5] . The number of AD prescriptions issued in England has more than doubled over a period of 13 years, according to analyses based on the Prescription Cost Analysis Survey [6] . Similar trends are observed in many other industrialised countries (e.g., [7, 8] ) and also in patients with somatic conditions, such as coronary heart disease, which involve the danger of potentially adverse interactions [9] . Attempts to explain the increase in AD prescriptions and AD use have raised concerns about inappropriate health care. There is evidence that the increase in AD prescription is driven by long-term use of AD [10] , but researchers also argue that the widespread use is likely due to extension of indications for AD treatment [11] . Another underlying factor for the increase in AD use is suspected to be overprescription in less severe forms of depression. This aspect is particularly relevant given that a large volume of patients with mild to moderate depression are treated in primary care, where psychopharmacological medication is the most commonly applied form of treatment [12] . Moreover, the rise in AD prescription has also been linked to the introduction and use of new AD classes, such as selective serotonin reuptake inhibitors (SSRIs) (e.g., [10] ) and serotoninnorepinephrine reuptake inhibitors (SNRIs), which are associated with better tolerability. These findings give reason to assess the class of ADs being prescribed and the type of provider that prescribes AD medication.
Reliable and representative data for the outpatient treatment of depressed patients is fragmentary but preliminary data indicates that the Swiss population is treated mainly with medication [13] . One populationbased source of information about levels of distress and health service use is the Swiss national health survey (Swiss Health Survey (SHS) [14] ). The survey is conducted via telephone interviews and a subsequent questionnaire in a five-year cycle. While the SHS provides a valuable data source for the health status, health behaviour and health services use in the Swiss population, information are based on self-reports and refers to the utilisation of an array of drugs and health services. The assessment method used might lack precision about the specific type and source of the prescription and carries the risk of inaccurate recalling and reporting. This type of information needs to be complemented with objective and fine-grained data on psychopharmacological drug use. In summary, data availability on AD dispensing can be considered incomplete [14] . The Swiss healthcare system is organised in a decentralised manner with the possibility of accessing primary and secondary care free of choice. A central registry for medication dispensing does not exist. Routine data based on insurance claims provide a unique source of information in order to increase our understanding of AD prescription practices.
The objective of the current study was 1) to estimate the AD prescription prevalence in Switzerland including regional variations, 2) to determine factors associated with AD use, and 3) to quantify the prescription rate by AD classes and type of health care provider.
Methods

Study design and study population
The present study used a cross-sectional and population-based approach. The analysis was based on routine data from the Helsana group, a large health insurer covering approximately 13% of the Swiss population. Health insurance is obligatory in Switzerland, which means that all Swiss residents are required to contract basic health insurance on the private market. Every insured person chooses a monthly premium and a deductible ranging from Swiss Francs (CHF) 300 to 2500 per year. Health care plans comprise either standard care models or managed care models, including family doctor and telemedicine models. Health insurance claims data were used from all patients insured with Helsana in 2016, a collective of ca. 1.17 million individuals. The recorded insurance claims cover almost all health care and pharmacy invoices, including costs of health care use and prescription drugs. Data are approximately representative of the Swiss population. According to the Swiss national ethical and legal regulations, ethical approval from the local ethics committee (ethical committee of the canton Zurich) was not needed for the study.
Identification of patients with AD use
For the purpose of the current analysis all insurees who were prescribed at least 1 AD in 2016 were included in the analysis. AD medication was grouped according to the Anatomical Therapeutic Chemical (ATC) classification system of the World Health Organisation [15] . This system categorises drugs according to their therapeutic and chemical characteristics. ADs were classified under N06Ax, with the fourth level indicating the class of AD as follows: 1) tricyclic ADs (TCAs, code N06AA), 2) selective serotonin reuptake inhibitors (SSRIs, code N06AB), 3) monoamine oxidase inhibitors (MAOIs, codes N06AF + N06AG), and 4) other ADs (N06AX), which subsume nonuniform underlying mechanisms of action (atypical AD), such as serotonin-norepinephrine reuptake inhibitors (SNRIs) and tetracyclic ADs [15] .
Population and prescriber characteristics
Population characteristics included gender, age groups, regional variables such as language and area of residence, health insurance plan (managed care or standard plan) and type of deductible class (low: ≤ CHF 500, high: > CHF 500), and amount and type of comorbid chronic conditions (CCCs).
Regional variables included the greater regions of Switzerland, which are reference areas defined by the Swiss Federal Office of Statistics (Zurich, Espace Mittelland, Lemanic region, Northwestern Switzerland, Eastern Switzerland, Ticino, and Central Switzerland) and the 26 member states (cantons) of the Swiss confederation at canton-level. The area of residence displayed the level of urbanisation and was classified into the categories "urban" and "rural", according to the national community typology of the Swiss Federal Office of Statistics [16] . Urban and intermediary (urban area) included (1) municipalities of small, medium-large and large agglomerations or outside an agglomeration, and (2) dense urban areas and rural centres (periurban municipalities with medium and high density, rural centre municipalities). Rural areas were defined as (1) low-density periurban communities, and (2) rural, central and peripheral communities.
A total of 21 CCCs were identified using a proxy variable for diagnoses developed on the basis of medication prescriptions related to chronic conditions [17] . For each CCC, the point-prevalence was calculated by dividing the number of persons with at least one medication prescription in one of the defined ATC-groups by the total of patients within the given year.
Characteristics of the prescription patterns comprise the prescription source (type of health care provider) and the class of ADs. In Switzerland, physicians are the only legal health care provider, who are allowed to prescribe drugs. Defined by their practice speciality, the following provider categories were grouped: general practitioner (GP) only, psychiatrist only, other medical specialist only (e.g., gastroenterologist), hospital ambulatory only and combination of providers. The combination category refers to all people, who received their AD prescription from two different types of providers (e.g., GP and psychiatrist or another specialist; or psychiatrist and another specialist, etc.). This is the case for individuals who received more than one prescription from at least two different providers.
Statistical analyses
Frequencies and proportions are reported in absolute numbers and percentages of the sample. Chi-squaretests and Wilcoxon rank-sum tests were used to compare the proportions of baseline characteristics and the presence of CCCs in persons with and without AD prescription. Chi-square-tests were used to test the association between the type of provider of AD prescriptions and the area of residence of AD recipients. Prevalence rates are provided both raw and extrapolated to the entire Swiss population using census data from the Swiss Federal Office of Statistics. The direct comparison between the raw and the adjusted results allows us to test generalizability of our data to the entire Swiss population. The procedure of extrapolation was used to adjust for age, gender and canton of residence. Multivariable logistic regression was employed to examine factors associated with AD prescription (dependent variable).
Independent variables included in the regression model were age groups (15-24 (reference group), 35-44, 45-54, 55-64, 65-74, 75-84, ≥85 years), gender (female or male), insurance plan (managed care or standard plan), type of deductible class (low or high deductible), residence area (rural or urban), and number of comorbid conditions. Estimates are presented as odds ratios (ORs) with 95% confidence interval (CIs). All analyses were performed using R version 3.2.0 (R Development Core Team 2015). A p-value < 0.05 was considered statistically significant.
Results
Prescription prevalence and description of the study population
Our procedure identified 105,663 persons (male: 6.2%, female: 11.7%) who received one or more AD prescriptions in 2016, representing a 1-year AD prescription prevalence of 9.0% (95%-CI: 9.0-9.1%) in the study population covering more than 1.17 million health insurance members. The extrapolated overall prevalence is 8.7% (95%-CI: 8.7-8.8%) and remains 6.2% for men and 11.7% for women after extrapolating to the general Swiss population. Characteristics of the study population and the groups with and without AD prescriptions are presented in Table 1 .
Two thirds of all AD recipients were female, and the average age of the sample was 59 years (SD = 19.1). Of all AD users, 11.2% were adolescents or young adults (age 15-34) whereas 41% of the AD receivers are aged ≥65 years. The prescription prevalence in age group ≥65 years was 16.2% (data not shown). Almost half of the female AD users were ≥ 65 years old (44%) compared to 35% of the male AD users aged ≥65 years. Extrapolated and unadjusted prevalence rates did not differ in agerelated subgroups (Additional file 1: Figure S1 ). Approximately half of the AD recipients were part of the managed care plan (51.6%), whereas almost two thirds of persons without AD prescriptions (64.2%) were insured with this type of plan. Overall, comorbid diseases were more prevalent in the patient group receiving AD prescriptions compared to the group of patients without AD prescriptions (Table 2 ). For instance, 50.1% of the patients with AD use also received treatment for cardiovascular diseases compared to approximately 21.3% of patients without AD use. Other conditions, which were more prevalent in AD recipients than in persons without AD prescription were acid-related disorders (47.6% vs. 17.0%), epilepsy, psychoses, pain, iron deficiency anaemia, Parkinson's disease and osteoporosis.
Regional variations
The regional distribution shows that the proportions of individuals using AD were similar across the greater regions of Switzerland in the study population and generally reflect the overall prescription rate (Ticino: 10.9%; see Table 1 ). However, on a canton-level, there were significant differences in the prevalence rates ( Fig. 1) , with the highest prevalence in Basel-Stadt (11.9%) and the lowest in Zug (6.5%) when extrapolating to the regional distribution of the Swiss population. The unadjusted and extrapolated prevalence rates differed in some cantons and can be found in the electronic (Additional file 2: Figure S2 ).
Factors associated with AD prescription
The results of the multivariable logistic regression are displayed in Table 3 . The odds of receiving an AD were 1.52 times higher for women than for men (OR: 1.52, 95%-CI: 1.50-1.54), and AD prescription increased with age until 54 years, with the highest likelihood of AD prescription for people ≥85 years (OR: 2.32, 95%-CI: 2.24-2.41). The odds for AD prescription were smaller in patients covered with managed care compared to patients covered with the standard health insurance plan 
Class and amounts of ADs prescribed
Number and frequencies of individuals with prescriptions by AD class and sociodemographic variables are displayed in Table 4 . The most commonly prescribed drug classes were SSRIs (52.3%) and other ADs (51.1%) followed by TCAs (13%) ( Table 4 ). The most commonly prescribed other ADs were: Mirtazapine (15.6%; N06AX11 = atypical AD), Trazodone (11.3%; N06AX05 = atypical AD), Venlafaxine (9.7%; N06AX16 = SNRI), and Duloxetin (7.9%; N06AX21 = SNRI) (data not shown).
Another commonly prescribed AD from the class "other AD" was St. John's wort (14.6%; N06AX25), a herbal medicinal product.
With regard to gender differences in prescribed AD class, it was apparent that women receive more SSRIs than men, whereas male AD recipients received more other ADs (e.g. Mirtazapine) compared to female AD users (SSRI: 49.7% male and 53.5% female; other ADs: 53.7% male and 49.8% female; p < 0.001). The level of urbanization did not vary meaningfully between the prescription rates in the drug classes (urban vs. rural area).
Prescription provider
With regard to the source of prescription, data shows that 53.6% of the persons with ADs received their prescription by a GP only compared to 16.9% individuals receiving medication from a psychiatrist only (Table 5 ). The residual category "combination of providers" refers to all people who received two or more AD prescriptions by more than one different providers (16.3%) When considering the geographic area, in rural areas ADs are prescribed more often by GPs only compared to Psychiatrists only whereas the opposite is the case in urban areas (Table 5 ).
Discussion
The aim of the current study was to draw an accurate picture of the AD prescription prevalence and practices in the Swiss health care system based on data of a large health insurer. By using a health claims database that covers 1.17 million insurees, we identified 105,663 patients who were prescribed at least 1 AD medication in the year 2016. Overall, the rate of 8.7% for the use of any AD in Switzerland is slightly higher than the average of 7.2% detected in a large population survey in 27 European countries [18] and compared to the prescription prevalence of 7.4% in a German study using health claims data approach [19] . The most commonly prescribed AD classes were SSRIs and other ADs (mostly SNRIs), which were far more prevalent than TRCs and MAOIs. This pattern is not surprising and consistent with studies in other European countries, who demonstrate that the increase in AD prescription is largely driven by an increase in the dispensing of SSRIs and drugs in the other AD group [10, 7] . González-López et al. found that the rise in the latter group is primarily explained by increased dispensing of Trazodone, Venlafaxine, and Mirtazapine, the three most commonly prescribed drugs from the other AD group in our study. The demographic characteristics of AD users broadly reflect previous findings that demonstrate a higher prevalence of AD use in women and older people (e.g., [19, 7, 10, 20] . Our analysis revealed that women are 50% more likely than men to receive ADs, and that prescription increases with age, posing a particular high likelihood of AD prescription in people ≥85 years old. While the present data and analysis does not allow to draw conclusions about the appropriateness of AD prescription as part of the treatment of a given depressive disorder, the embedding of our results in the context of depression prevalence is important to identify possible indications of inappropriate health care. In international epidemiological studies, the 12-month prevalence of depressive disorders is 7% [21] . In Switzerland, a population survey revealed a 12-month prevalence of major depression of 5.2% [12] which contrasts with the AD prescription rate of 8.7% in our study. While data has consistently shown that depression is more common in women, the Swiss study shows that women only have a 25% higher prevalence of depressive disorders compared to men. Yet, our analysis revealed that women are two times more likely to receive any AD compared to males. This finding applies to all classes of AD except for MAO inhibitors. One explanation for a higher AD prescription rate in women compared to men might be an overall higher rate of comorbid mental health issues in women, for which AD treatment is indicated, such as anxiety disorders, insomnia, and pain, while increased help-seeking in women compared to men might be another reason [22] .
Our analysis showed that the likelihood of AD prescription rises with age and that the very old people have higher odds for AD prescription compared to younger adults. Due to our procedure of extrapolating age-related prevalences to the general population, we can rule out that under-or overrepresentation of certain age groups in our sample accounts for this age effect. There is supporting evidence that high age is a risk factor for AD prescription and use [23] [24] [25] . For example, in a study investigating time trends of AD prescription rates across lifetime, a rise in AD prescribing in all age groups, with a threefold increase of AD prescription in the older age group relative to the middleaged group was observed [23] . This is notable in view of inconsistent results about the prevalence of depressive disorders in the elderly. Indeed, a recent epidemiological study in six European countries showed that affective disorders are highly prevalent in the older population: the 12-month prevalence of affective disorders in people aged 65 to 84 years was 13.7% [26] . However, it has also been argued that major depressive disorder is relatively rare amongst old people but that minor depression explains the prevalence of depression in older age [27] . A finding from a Swiss population health survey demonstrates that the perceived depression decreases as people get older, indicating that elderly people experience and report less depressive symptomatology [13] . Additionally, evidence for high rates of AD prescription in older populations despite absence of a diagnosis of a major depressive disorder or significant depressive symptoms [25] , points toward potential overuse of AD in the very old. Finally, our finding of relatively high AD prescription rate of 16.2% in individuals aged ≥65 is in contrast with a recent Swiss survey according to which only 4.7% of the people above 65 years received ADs [13] . While multiple factors might influence high AD prescription in the old population, lacking alternatives of psychosocial and psychotherapeutic care might partially contribute to this finding.
Higher number of comorbid somatic conditions increased the likelihood of AD use by up to 13 times. SSRIs selective serotonin reuptake inhibitors, TCA tricyclic antidepressants, MAOIs monoamine oxidase inhibitors; a percentages are related to the subsample with AD prescriptions (n = 105,663); all other percentages as related to the total amount per AD class Although this result might reflect the growing body of evidence demonstrating the high rate of somatic comorbidities in depression [28] , it should further be investigated, whether increasing prescription rates of AD for non-depressive and off-label indications might be one factor contributing to that result [29] .
Differences in the regional distributions of AD prescription rates are another important finding that warrants further exploration. There are substantial differences in prescription rates on a canton level, ranging from 6.5 to 11.9% when adjusting for regional distribution of the Swiss population. This might be due to different health services structures in these regions, e.g. variations in physician density. The comparison of our prevalence rates with statistics on physician density per inhabitant and the net benefit costs per insured persons in the year 2016, the following picture emerges: There is a clear congruence of low prescription rates in cantons with a low density of medical doctors and a similar but not conclusive relationship of high AD prescription rates in cantons with high density of medical doctors [30, 17] . This pattern remains stable for all cantons with low prescription rates and most cantons with high prescription rates after extrapolating to the general Swiss population. This finding is in line with a systematic review, which identified a consistent significant association between physician density and health care consumption [31] . A German study examining regional differences in AD prescription based on health claims data also argued that low prescription rates in some regions might be due to a lack of health care professionals [19] .
Lastly, we examined the characteristics of the prescription patterns as a function of the prescription source or health care provider. We found that the majority of patients was prescribed the AD medication exclusively by a GP. Just a small fraction of ADs was prescribed by psychiatrists only, physicians only, who work in hospital ambulatories, and by other specialists. GPs and outpatient psychiatric practices are usually the first point of contact for patients with mental complaints and provide the major part of outpatient care for individuals with mental disorders. There is evidence that in primary care depression and mixed anxiety disorders account for 60 to 75% of AD prescriptions [32, 33] . Our finding thus might reflect a generally low referral rate of patients with depression to specialized care -in Switzerland only 13% [13] . An additional finding paralleling this interpretation is the higher AD prevalence found in individuals registered with standard care plans compared to insurees registered with Managed Care. From a health care system perspective managed care models are associated with higher referral rates in Switzerland [34] . While two thirds of our sample were enrolled in Managed Care, this only applies to a vastly smaller fraction of the Swiss general population [35] . Taken together, these important observations prompt questions of whether the intersection between primary and secondary care bears challenges in the Swiss health care system, which lead to a 
Strengths and limitations
We would like to point out three major weaknesses of our study design and methodology. Firstly, as we are examining AD prescription rates based on health claims data, we cannot be sure that persons, who receive an AD prescription take this medication as prescribed. Since insurance claims data require a patient to pick up the prescribed drug in a pharmacy, it would be rather unlikely for an individual to obtain the prescribed medication without consuming it. Secondly, it is important to mention that the data of this study are not entirely representative of the Swiss general population, with minor differences being observed regarding sex, age and the region of residence. In order to correct for potential biases, we provided raw and adjusted results. However, several strengths of the data need to be stressed as well:
The results presented in the study were based on a population of over 1 million insured subjects from all regions of Switzerland; the obligatory health insurance provided is defined at the federal level and it is the same for all health insurance companies; the data quality is excellent due to a high degree of completeness. For these reasons a high degree of generalizability of the data can be assumed.
Lastly, and most importantly, this study lacks any diagnostic information about the people who receive AD. This makes conclusions of the (in-) appropriateness of AD treatment difficult. Thus, the data illustrates the prevalence, patterns, amount and source of AD prescriptions in a collective of insured patients but it does not necessarily relate to AD prescription in diagnosed patients with depression. Yet, we believe that AD prescription rates serve as a proxy for the treatment of depression and depressive symptoms allowing for comparisons of depression prevalence rates and AD prescription rates which might shed light on the appropriateness of mental health services in Switzerland. This is important given the lack of complete and appropriate data with regard to psychotropic drug dispensing in the Swiss health care system. For example, there is one data source in Switzerland indicating that more than two thirds of patients with less severe forms of depression are treated exclusively with ADs in primary care [12] . This issue is of particular interest given that the proportion of patients expressing a preference of psychological treatment is three times higher than those preferring pharmacological treatment [36] . Furthermore, this "real-world information" analysis adds objective and reliable data to previous work which was mainly based on self-report information. Especially in the context of stigma related to mental disorders, it is important to have access to unbiased data, which are not influenced by social desirability, a lack of reliability and other sources of bias related to self-reporting.
Conclusions
Overall, our analyses showed that AD prescriptions are more prevalent than expected, particularly in older age groups, and are subject to regional variation. In Switzerland, AD treatment seems to be primarily delivered by GPs. Taken together these results call for further, more detailed analyses in this important field. Results from routine data are essential since it provides a basis and starting point for further investigation of prescription practise. A continued effort to build on these data would enable researchers and clinicians to track timing of current AD treatments as well as time trends of AD treatment in the Swiss health care system. AD is primarily used for the treatment of depressive disorders and the pharmacological treatment of depression is subject to specific recommendations, guidelines and principles [4] . Further investigation of AD prescription patterns, such as duration, combination, switching, and augmentation, as well as treatment trajectories of AD prescription will increase our understanding of the pharmacological treatment practices of mental disorders and particularly depressive disorders. The current analysis can be an important first step to carry forward a meticulous investigation of routine data regarding AD prescription in Switzerland. 
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